verdict award will be reflected in high compensation demands prior to trial. Defendants also may be optimistic, reasoning that their potential losses at trial are minor. This would be reflected in low settlement offers. Such variability also introduces inequities in compensation. It may encourage nuisance suits, and potential tortfeasors have a less certain signal of the consequences of failing to exercise due care. 8 Lack of adequate information about the costs of various injuries has been a problem in the policy arena as well. Several states have enacted legislation placing dollar limits on payment for noneconomic loss or, alternatively, for total loss. 9 The underlying rationale for limiting such payments is the belief that many claimants are overcompensated by the tort system. This conclusory determination is puzzling given the paucity of empirical evidence about claimants' losses. The only basis for this conclusion is anecdotal evidence from individual cases.
Several studies based on regression analysis have found that, while compensation rises with economic loss, a percentage point increase in loss raises compensation by far less than a percentage point, implying that large losses are undercompensated relative to smaller ones.' 0 A single dollar limit on loss applies most directly to larger losses; it may not affect smaller losses at all. The regression studies are not conclusive because they are based on reported estimates of loss from jury verdicts and insurance claims data that may be subject to substantial errors in measurement. Such errors may cause the estimated effect of loss on compensation to be understated. The magnitude of such errors cannot be measured because the method used to compute loss in the data bases is not given.
States have enacted statutory changes that reflect at least implicit assumptions about the relationship of compensation to cost. Changes in the collateral source rule are designed to make it more likely that funds available to a claimant from collateral sources will be subtracted from awards, which suggests that claimants were believed to be overcompensated." I On the other hand, other policy reforms, such as limits on plaintiffs' attorneys' fees, are often justified in part on the basis that claimants should receive more rather than less.
12
Several no-fault or no-fault-like plans have been proposed as alternatives to the present fault-based system of compensating injured persons. 1 3 A fundamental objective of such plans is to compensate such persons both inexpensively and quickly. It would be very useful to have reliable information about losses incurred for developing predictions of program cost, or, as an alternative to individualized payments, for scheduling damages.' 4 The importance of having reliable information about losses for designing no-fault plans is illustrated by a recent article by Andrew and John Freeman, who proposed no-fault cerebral palsy insurance. 15 The authors proposed to pay 80 percent of all handicap-related expenses not covered by other insurance or government assistance, up to a maximum of $250,000 per child I!. See, for example, the position taken in Tort Policy Working Group, An Update on the Liability Crisis 84-86 (March 1987) ("Update"). The Working Group saw no reason why plaintiffs should be permitted to receive double compensation, particularly where part of the compensation is paid by the government. It simply makes no sense to require consumers of goods and services to pay higher prices to compensate plaintiffs through tort settlements or judgments, and then to pay higher taxes to compensate plaintiffs a second time through government benefits for the same injury. Id at 85. Implicit in the quotation is the assumption that the consumer, not the tortfeasor, pays for negligence. Empirical evidence to support this assumption is lacking. In the medical malpractice area, there is some evidence that malpractice premiums are shifted forward to patients by more than the premium increase. For a review of this evidence, see Frank A. Sloan & Randall R. Bovbjerg, Medical Malpractice: Crises, Responses and Effects, in Health Ins Ass'n Am Res Bull 31 (May 1989) . The quotation raises important, larger, normative questions of both equity and efficiency. Why should the tortfeasor not be asked to pay for the harm he or she inflicts?
12. See, for example, the discussion in Tort Policy Working Group, Update at 86-87 (cited in note 11).
13. Given that we study birth-related injuries resulting in medical malpractice claims in this article, the most pertinent plans are the Virginia Birth-Related Neurological Injury Compensation Act, Va Code Ann § § 38.2-5000 to 38.2-5021 (Supp 1988), and the Florida Birth-Related Neurological Injury Compensation Plan, Florida Chapter 88-1, § § 60-75. The Florida law, which was to take effect on January 1, 1989, has never been implemented, and experience with the Virginia law has not yet been evaluated. On the Virginia law, see James A. Henderson Press, 1989) . Both laws are essentially identical. The Virginia law compensates for loss of earnings from the age of eighteen to the age of sixty-five in an amount equal to half the average weekly wage in Virginia for workers in the private, nonfarm sector ( § 38.2-5009(3)). It also provides for collateral source offset ( § § 38.2-5009(l)(a)-(d)) and for payment of reasonable attorneys' fees ( § 38.2-5009(4)).
14. An advantage of scheduled damages is that claimants in a category are paid a fixed amount rather than an amount dependent on claimants' decisions. Paying the latter way may cause rewards and overutilization of various therapeutic services, and withdrawal from the labor force. On the other hand, if there is appreciable variation in loss within categories and a fixed payment for persons in each category, scheduling damages could introduce major inequities in payment. Bovbjerg (indexed for inflation). They justified the limit by referring to a North Carolina survey that found that out-of-pocket expenses for the care of a child with cerebral palsy were $6,000 per year until age four, under $3,000 per year from ages four to eighteen, and well under $1,000 per year thereafter. The proposal did not cover lost wages because the authors assumed that most children with cerebral palsy who live to adulthood are employable.' 6 Freeman and Freeman estimated the cost of buying an annuity to cover the average claimant with cerebral palsy to be $50,000.
Settlements and jury awards paid families with birth-injured children amounts considerably higher than $50,000.'7 Under the no-fault plan, health insurers and public agencies would still have the burden of paying for the expenses they currently cover. The price of the annuity in the no-fault plan depends critically on true out-of-pocket loss, however, and the evidence used to support the above estimates should, at a minimum, stand the test of replication.
This article has two major purposes-first, to quantify the cost of permanent injuries in birth-related and emergency room cases that lead to medical malpractice claims, and, second, to compare estimated cost with compensation received. Some of the intricacies of cost estimation are described, as are some of the major policy issues in deciding which costs are and are not covered. We devote substantial attention to our costing methodology. The accuracy of the cost estimates crucially depends on the underlying methodology. Also, it is easy to be misled into thinking that liability determination is complex, especially in fields such as medical malpractice, while loss determination is reasonably straightforward. Our description of our costing methodology shows that the latter premise is false. Issues of defendant liability and claimant comparative negligence are not discussed in this article; the entire focus is on damages.
Section II discusses our data and the methods we used to compute past and future damages for birth-injury and emergency room cases in the state of Florida. The estimates are for expenses for personal health care services, wage loss, and nonmarket loss (lost household production). There are no guidelines for quantifying pain and suffering and other kinds of noneconomic loss, and we made no attempt to develop estimates of such loss. Section III presents our findings about cost and compensation for particular types of injuries. Finally, Section IV discusses the implications of the findings as well as some conceptual issues in compensation policy. 16 . Freeman and Freeman cited a personal communication with Jim Everest, executive director, United Cerebral Palsy of North Carolina, as the source of information about the survey results. Id at 711. Frank Sloan called Mr. Everest to learn more about the survey. He was told that the sample was very small and the families surveyed tended to have relatively high incomes. Mr. Everest did not place much confidence in the survey findings.
17. See Table 3 at the end of this article. The data used in this article came from a larger study of the dispute resolution process in medical malpractice.' 8 As part of the study, 187 families with closed medical malpractice claims were surveyed in Florida during late 1989 and early 1990, based upon incidents mostly occurring in the early to mid-1980s.t 9 The survey provided much new information on the genesis and resolution of disputes heretofore not available from any other source.
The interviews involved two types of cases: birth-related injuries and injuries to adults that occurred in hospital emergency rooms. Both types of injuries, especially the former, have attracted considerable attention. 2° Birthrelated injuries tend to involve substantial losses and compensation. 2 1 In response to the threat of claims, obstetricians supposedly have altered their practice styles; some even have quit delivering babies altogether. 2 2 The vast majority of birth-injured claimants in our sample had cerebral palsy, mental retardation (or both), other impairments; others died at birth. One of the crises in emergency room care is the rising frequency of medical malpractice claims. 2 3 The emergency room claimants had a wide variety of injuries; slightly over half survived.
Florida was selected primarily because substantial information is publicly available in the state about medical malpractice claims. There is a requirement that a form be filed on each defendant in all completed medical malpractice cases. 2 4 These closed-claim forms provided a sampling frame; we sought to locate and interview all birth-related claimants and all emergency room claimants within the ages of twenty-five and fifty-four who suffered permanent injuries. Florida has one of the highest, if not the highest, medical Each interview lasted about one and one-half hours on average and elicited information about the claimant's clinical history, events leading to the claimant's decision to file a claim, details about the claimant's lawyer-client relationship, demands for and offers of settlement, information needed to compute the cost of the injury, compensation received by the claimant, and general background information on the claimant, such as educational attainment. The information collected for the cost of injury calculations also was extensive. The cost section of the survey contained a number of questions on health care utilization during several time periods: (1) in the year of the injury, (2) during the twelve months prior to the survey, 2 6 (3) anticipated during the twelve months after the survey, and (4) other types of utilization anticipated beyond the twelve months following the survey, such as future surgeries, hospitalizations, and use of long-term care facilities or private-duty nursing. Although many of the same kinds of questions were asked for claimants with birth-related and emergency room injuries, there were naturally some differences in the survey format.
For the birth-related injury sample, a set of questions was developed concerning (1) hospital use at the time of the delivery, (2) where the baby went after being discharged, (3) the number of days the baby spent in a hospital from date of first discharge to survey, (4) the number of physician visits in each of three periods (first, last, and next year), and (5) the number of annual visits by other health care personnel, including nurses, speech pathologists, psychologists, social workers, and physical, respiratory and occupational therapists. Also included in the survey were questions about expenditures for (1) medical supplies (such as drugs, crutches, wheelchairs, ventilators, or other health aides), (2) extra or special formulas and diets, (3) alterations in the home (for example, extra heat or air conditioning, bathroom aids, and ramps), (4) special vehicles and/or alterations of standard vehicles, and (5) special schools. The survey also asked questions about employment of personnel in the family's home to assist with the needs of the child and care administered to parents as a result of the injury (such as counseling, medication, or physician visits), and about loss of earnings by the child's parents that was attributable to the injury. To determine whether expenses were incurred out-of-pocket by the households, parallel questions were 26. As we surveyed families with closed claims, and because medical malpractice claims take years to resolve, the year of the injury and the year preceding the survey were always several years apart. On the lag between dates of incidents, filing, and claim resolution in medical malpractice cases, see, for example, Frank A. Sloan, Randall R. Bovbjerg & Penny B. Githens, Insuring Medical Malpractice ch 6 (Oxford U Press, 1991).
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LAW AND CONTEMPORARY PROBLEMS included about whether the expense was covered by insurance or a public agency. A total of 127 families with birth-related injuries who filed a claim against a health care provider responded to the survey.
7
The questions asked of emergency room claimants mostly followed the birth-related injury version of the questionnaire. One major difference was that, because it was appropriate in this context, we asked the earnings loss of the injured person. 2 8 A large part of the medical section of the questionnaire dealt with any chronic conditions the individual may have had prior to the emergency room visit. Other information requested related to each injured person's work and earnings history before the visit and the extent to which the family attributed the person's failure to return to work to the injury. Sixty responses were obtained from emergency room claimant families. 29 The single most frequent allegation in the emergency room sample was a missed diagnosis or a misdiagnosis, such as failure to diagnose a heart attack that led to a death soon after the visit. Mistakes in the administration and choice of treatment were also alleged.
B. Methodology for Estimating Costs of Injuries
Estimates of medical, wage, and nonmarket losses, both past and future, were computed. 30 In this study, "future" refers to the period after the survey date.
The loss calculations are based on information documented either from data provided by respondents or from a review of the literature and conversations with experts. Since the birth-related injuries encompassed only a few medical conditions, the literature review of these injuries was much more fruitful than the one we conducted for hospital emergency room injuries. Because of the wide differences in diagnoses in the emergency room sample, only costs that could be documented by the survey were included. For the birth-related injuries, by contrast, we included some expenses that the literature and expert opinions predicted are likely to be incurred by claimants in the future. Computations of loss were based on economic principles. For 27. We could not obtain compensation information about one of the 127 cases. See Table 3 at the end of this article. See also note 29.
28. None of the surviving birth-injured persons were of working age. The earliest birth injury in our survey occurred seventeen years before the survey date; the mean difference between the birth date and date of survey was six years. All of the emergency room-injured claimants were adults (age twenty-five or older) at the time of the subject emergency room visit.
29. We encountered problems locating verifiable addresses and telephone numbers for our survey. Mothers and emergency room visitors are a mobile group, especially in a state with a highly transient population such as Florida. Seventy-three percent of persons located completed the interview. In all, about one-third of the original sample was included. Since we had extensive information on families we could not interview from the closed claim forms filed with Florida's Department of Insurance, we could make extensive comparisons between respondents and nonrespondents. No response bias was detected.
30. Production outside the workplace ("nonmarket production") is an important component of national output but is not counted in the Gross National Product. Family members "produce" meals, transportation, child care, and home tutoring, for example. Units on "home production" are now routinely taught in labor economics courses. See [Vol. 54: No. I some types of loss, legal rules have evolved that tend to differ from economists' opinions. Losses were computed irrespective of whether they were covered by collateral sources or were incurred out-of-pocket by claimant families. The former type of losses receive more attention in this article.
1. Birth-Related Injuries: Past Loss. Estimation of past loss largely involved calculating actual bills, much as experts employed in individual cases do. Information was obtained on the use of most types of personal health care services for the year following the birth and the year immediately preceding the survey. For some items, however, the survey asked for all use since birth. These items included: (1) hospitalizations since the first discharge, (2) the amount spent on medical supplies, prescriptions, crutches, wheelchairs, ventilators, and other health equipment since the first discharge from the hospital, (3) special alterations on the home or vehicle, and/or the purchase of a special vehicle, and (4) special education expenses, of which the survey only asked for use since the birth. We assumed that utilization of these items occurred uniformly over the interval from the birth to the survey. Thus, for example, if a child was hospitalized for a total of forty days since the first discharge, and he was five years old at the time of the survey, we assumed that eight days of hospitalization occurred in the year following the first discharge and eight days occurred during the year before the survey.
The survey also questioned the employment of non-health care personnel in the home as a result of the injury. Since it was likely that the problems of caring for the child at home had grown worse over time, a greater proportion of such expense was allocated to the years immediately preceding the survey.
Some types of care, especially some hospital care at delivery and physicians' services throughout childhood, are routine. For these, we counted only use in excess of specific amounts in the loss estimates. Other services, such as use of neonatal intensive care, private-duty nursing, physical and occupational therapy, and stays in institutions, are relatively unusual. 3 For some items, only out-of-pocket expenses data, rather than units of service, were obtained. Here, we treated the out-of-pocket expenses as total expenses. There is no insurance or public assistance for alterations to a home or vehicle or the purchase of a special vehicle. 3 35. We obtained information about charges for occupational therapy, physical therapy, respiratory therapy, speech therapy, and social work from Dr. Joseph Pesek, Hope Haven Clinic, Jacksonville, Florida on June 25, 1990 by telephone. We tried to obtain such information from other sources in Florida as well, but clinics were reluctant to release such information over the telephone. The stated reason was that it is difficult to quote a fee without knowing the patient's condition. We applied the charges obtained from the Hope Haven Clinic to the state as a whole.
36. The survey did not ask for the specialty of the physicians that the claimants visited. We assumed the birth-injured children visited pediatricians. Medical Economics publishes physician fee data annually. We used fee estimates for the United States as a whole for the appropriate years. Price data for other variables were specific to Florida and the year in which the injury occurred.
37 (PRO-ED, 1983). Under the Act, "handicapped children" includes persons evaluated as being mentally retarded, hard of hearing, deaf, seriously emotionally disturbed, orthopedically impaired, otherwise health-impaired, deaf-blind, multi-handicapped, or as having specific learning disabilities. Id at 109. The act provides for a comprehensive list of therapeutic services to be provided at no cost to recipients. However, alterations to the home and special vehicles are not subsidized. Since vehicles plausibly have other uses, we only counted half of the cost of a special vehicle as a loss.
39. Schleichkorn, Coping with Cerebral Palsy at 109 (cited in note 38).
[Vol. 54: No. I severely handicapped children obtained from the survey should substantially understate the total of such expenses to society. When the parent indicated that the child was enrolled in a special school and had cerebral palsy, mental retardation, or both, the annual difference in public education cost for children with these specific impairments versus unimpaired students was computed using data provided by Florida's Department of Education. 40 The family's out-of-pocket expense for special education was then added to the difference in public expense. Using the United States Consumer Price Index, we converted all monetarily-expressed variables in the study into 1989 dollars.
The birth-related injuries affected a parent's employment status in some families. If a mother said that her child's injury was "fairly important," "very important," or "extremely important" in her decision not to return to work, information obtained about her prior annual earnings was used to develop estimates of her earnings loss.
41
Loss estimates and out-of-pocket losses were computed for the two years (year of injury, year before the survey) for which underlying loss information was requested. 42 We derived past losses (losses from birth to survey date) in a three-step process for the families with children who lived to the year before the survey. First, since the ages of the birth-injured children at the time of the survey varied, an equation was estimated to gauge the time pattern of past losses by age of the child. Second, parameter estimates from this regression were used with estimates of first and previous year losses from the survey to estimate values of past loss for all individual years. Once we estimated each year's past loss in real terms, we took account of foregone interest by computing future values on losses accruing before the year the case closed, using a real interest rate of 2.75 percent. For children who survived the first year but not to the year before the survey, we simply multiplied the first year cost by the number of years they lived. 43 The values then were summed to compute an estimate of total past loss in 1989 dollars. 41. We did not compute estimates of nonmarket loss of parents of birth-injured children or of relatives of adults injured in hospital emergency rooms.
Birth-Related
42. The survey asked whether various health services were reimbursed from some source other than the claimant's family. If the health services were reimbursed, we assumed the service was completely covered. All earnings loss was included as out-of-pocket loss.
43. We made this simplifying assumption in the absence of better information. The survey obtained cost and utilization data for the twelve months prior to the survey; all children who died had done so by this time. All children who survived their first year, but had died by their fifth year, were not alive at the time of the survey. Very few of these children lived for four years or more.
outlying years. We estimated the claimant's future loss in two steps-first, we projected the loss up to the claimant's twentieth birthday, and then we projected the loss for the rest of his or her life. 44 Computations of losses up to age twenty were based on estimates of use of services and expected out-ofpocket costs for respondents the year following the survey and an extensive literature review of studies from a variety of disciplines about utilization of services for children with the types of injuries in our sample, especially cerebral palsy. We did not compute future medical loss or parents' lost earnings for children who died by the survey date. 45 However, future wage loss beyond age twenty was calculated for children who would have otherwise entered the labor force. 46 a. Group assignments. To develop estimates of future loss incurred by families with children who survived, we first assigned the living children to one of four groups, according to their functional status. Children were classified independently of their use of therapeutic or custodial services, except when the utilization of particular services provided a direct indication of functional status, such as current institutionalization, use of wheelchairs, or tube feeding.
Group I contained children with relatively minor impairments. Based on survey responses, the interviewer's written comments, and the severity-ofinjury index value assigned by the defendant's medical malpractice insurer on the closed-claim forms, 47 these children should have a normal life expectancy and be able to work at a regular job even though their physical disabilities may somewhat limit their choice of occupation. None of these children were 44. The vast majority of surviving children were under ten years old at the time of the survey. A number of books describe only developmental problems that the children in our study experienced. For these reasons, it seemed inadvisable to project medical expense beyond the twentieth year with the exception of institutionalization cost, which we could document.
Among ). In our sample, 44% of the surviving children had cerebral palsy or Erb's palsy. This was the primary group of children with long-term needs for comprehensive therapeutic (as opposed to custodial) services.
45. If, according to a sequence of questions, the parents of surviving children reported lost earnings due to the birth-related injury, we forecasted parents' lost earnings to the child's twentieth birthday. We assumed that the parents did not lose earnings after this time. While several parents indicated that they planned to keep the child in their homes until they could no longer provide adequate care, these attitudes toward taking care of adult children may change. So, to the extent that children with severe disabilities stay in their parents' homes after age twenty, we have understated parents' lost earnings.
46. The labor force participation rate increases markedly at age 20. In 1986, male labor force participation rates at ages sixteen to nineteen were 56.4% versus 85.8% for those ages twenty to twenty-four, and for females 53.0% at ages sixteen to nineteen versus 72. retarded, most did not have cerebral palsy, and the few who did suffered only minor permanent impairments. 48 Children at the other end of the spectrum were assigned to Groups III and IV. These groups included all children classified by the insurers as having the most serious injuries. 4 9 In some cases, the parent indicated that the child would be institutionalized when the parent dies or otherwise becomes unable to care for the child. Almost all children in these groups were retarded; most also had cerebral palsy or other major physical dysfunctions. We assumed that these children will be unable to find employment and that they will have an appreciably reduced life expectancy. Group IV contained children who were mentally retarded, nonambulatory, or had poor feeding ability at the time of the survey. Group III contained the other children with the most serious injuries. We used the same data and assumptions in computing future losses incurred by children in Groups III and IV, except that for Group IV, we used a life One criterion used in selecting claimant families to be interviewed for this study was that the severity of the claimant's injury be rated at five or greater.
48. Almost all children classified in Group I had been given severity codes of five or six by the medical malpractice insurer which completed the form on the case. We included a few severity seven cases in Group I because we had additional information from the survey to suggest a favorable longterm outcome. We assumed a normal life expectancy for children in this group. Gender-specific life tables came from United States Department of Health and Human Services, Vital Statistics of the United States, 1986, 6 (DHHS Pub No 88-1147, October 1988). We based this assumption on a review of the literature on mortality of children with cerebral palsy and mental retardation. Early studies of mortality of children with cerebral palsy showed an appreciably elevated risk of death, especially when combined with mental retardation. Peter Cohen & Piero Mustacchi, Survival in Cerebral Palsy, 195 J Am Med Ass'n 642 (1966), for example, found substantial variation in mortality according to the degree of severity of cerebral palsy; overall, the probability of survival was more closely related to the degree of intellectual impairment than to the degree of motor deficit. See 49. The vast majority of cases assigned to Groups III and IV had been assigned severity codes of seven and eight. These groups contained all the children assigned a severity code of eight. Children whose health and functional status fell in the middle of Groups I and III-IV were placed in Group II. Group II children tended to have injuries classified by the insurer as "permanent major partial disability." 5 ' Many of the children were retarded or had other mental problems. They also tended to have several physical impairments, such as various forms of cerebral palsy, blindness/vision problems, deafness/hearing problems, kidney problems, loss of a foot, total paralysis of an arm, and asthma or other lung problems. We assumed that these children suffered a slight loss of life expectancy and faced some loss of earnings capacity.
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The authors presented separate life tables for persons with profound, moderate-severe, and borderline-mild mental retardation starting from age five. They reported that, at age five, persons with profound mental retardation could expect to reach age forty, those with moderate-severe retardation age forty-eight, and those with borderline-mild mental retardation age fifty-eight. Even the least severe category had higher death rates than those reported for cerebral palsy patients in California for an earlier period by Cohen and Mustacci, 195J Am Med Ass'n at 642 (cited in note 48). Wolf and Wright's mortality rates may be somewhat high for children in our sample with "average" impairments for two reasons, but, nevertheless, lacking better data, these estimates are acceptably close. First, their data must contain persons with Down's syndrome, and the life expectancy of such persons is considerably lower than those in our sample. S. Simil L. b. Calculation of loss to age twenty. The calculations of loss up to age twenty were performed separately for each child in the sample. We took account of the probability of the child surviving to that age. The child's group classification affected which life table was used. We included the same elements of cost as we did in making the corresponding calculation of past losses, but we had to make more assumptions. The projections were based on three types of data: (1) responses to questions about projected use of specific services during the twelve months following the survey; (2) answers to general questions about the use of some specific services in the future, but with no indication when the services would be utilized; and (3) pertinent literature. 55 For example, if the survey indicated that a child with cerebral palsy will need Our survey did not obtain information about the child's IQ. Judging from the information provided on the survey, we judge that the Group I children were not retarded. We were persuaded by the Klapper-Birch study that these children will find jobs as adults. The Group IV children were so impaired that most will not live to adulthood. Predicting future employment and earnings for the Group II and III children was more difficult. Most of the Group II children appeared to have IQs ranging from 50 to 90, with some accompanying physical impairments. For this group, we assumed labor force participation rates of 0.75 of normal rates and employment in low-wage jobs. The Group III children had much more severe physical impairments, which would seem to preclude them from working in other than sheltered settings.
53. Although the parents of some of the children in our sample did not indicate that their child had cerebral palsy, many children had similar impairments. Cerebral palsy is a term applied to a number of disabilities resulting from injury to the central nervous system. Although children with cerebral palsy often receive treatment from birth, the actual start of programmed activities often begins at age two or three. Schleichkorn, Coping with Cerebral Palsy at 66 (cited in note 38). Treatment must deal with problems such as cognitive dysfunction (30% to 70% of such children), hearing loss (6% to 16%), language disorders, behavioral disturbances, visual defects (strabismus is the most common disorder and constitutes about half of all visual problems), seizures (14% to 40%), and orthopedic problems involving upper and/or lower limbs. surgery to correct curvature of the spine, we consulted the literature to find out the typical age at which individuals with this condition have such operations. 54 Based on the literature and conversations with experts, we assumed that patients would utilize various therapists' services up to age sixteen, and thereafter at one-fourth the previous rate to age twenty. 55 We used a 2.75 percent real discount rate to discount future losses to the year the case closed and to compute the future value of past losses up to the year of closing. 56 Earnings were assumed to grow at a steady rate of 1.90 percent per year. 57 Medical care prices historically have risen faster than the overall inflation rate. 58 We assumed that relative prices of medical services 54. Two of the more frequently performed procedures are heel cord lengthenings, which improve the child's ability to walk, give better balance, and keep the child from walking on his or her toes, and adductor tenotomy, which involves the cutting of muscles that bring the legs together. Either operation may have to be repeated once or twice, starting between ages four and eight. Bleck, Orthopedic Management of Cerebral Palsy at 137 (cited in note 44). The operations involve immobilization in a plaster cast followed by physical therapy. Two other problems are curvature of the spine, which affects 35% of nonambulatory children, and hip dislocation, which is especially common in nonambulatory patients. Hip dislocation requires total hip replacement and is done to relieve pain rather than to achieve mobility. will rise at 2.75 per year, which is consistent with historical trends. With the discount rate equal to the relative inflation of such services, it makes no difference to the results of the calculation when the services will be utilized. Prices of other goods, such as vehicles and wheelchairs, and services, such as alterations of homes and education, were assumed to grow at the general inflation rate. 5 9 c. Calculation of losses beyond age twenty. Next, for children alive at the survey date, we computed the losses that would accrue past the child's age of twenty. These calculations included the major components of loss at this stage, future wage losses, and the cost of living arrangements other than independent living. Since we lacked accurate data, we excluded the cost of various items which were included in the calculations of loss for earlier years, such as hospitalizations and visits to physicians and other health care personnel. These exclusions may have led to appreciable underestimates of future loss, especially for the more impaired children with fairly lengthy life expectancies.
Based on data about individual clients obtained from the Client Information System of Developmental Services of the Florida Department of Health and Rehabilitative Services, 60 we computed the probabilities of being in three alternative living arrangements over the life cycle-independent living or family home, group home, or institution (nursing home or long-stay hospital). These computations were performed separately for Groups II and III-IV combined and for six age groups. The probability of incurring a group home or institutionalization expense reflects both the probability of living to a particular year and, if alive, the probability of a particular arrangement. Estimates of the former probabilities came from the life tables and the latter from the Client Information System. We assumed that Group I patients will part of the CPI, went up by 418%. During the same period, the overall CPI increased by 183%, compared to a 259% increase for the medical component of the CPI Future wage loss must be computed relative to the wage income the individual could anticipate in the absence of the injury. To calculate this opportunity cost, we assumed that the injured children would have had mean earnings for their gender, 63 adjusted for the probability of working. We discounted this earnings stream starting from age twenty and going back to the year the claim was closed, using the same discount rate and earnings growth rate as in the previous calculations.
We assumed that Group I children would have normal lifetime earnings. We assumed that Group II children would be three-quarters as likely to work as their unimpaired counterparts in the same age-gender group. When they work, they would earn $4.00 per hour, increasing annually at 1.9 percent. We assumed that Groups III and IV children would be unable to work. 64 Unfortunately, there is virtually no reliable information about the work histories of children with the types of impairments of the children in our sample. 65 Also, the propensity and ability of impaired persons to work appears to be changing. Thus, although the ordinal ranking of wage loss is 61. Information about clients' conditions in the Developmental Services Office data base is not nearly as detailed as the descriptions available from our survey. We had some information on the severity of conditions from our survey, but not from the client data base. We suspect that the errors in predicting probabilities of various living arrangements were particularly great for the least and the most impaired. For this reason, we did not use estimated probabilities from the client data base for Group I at all, and we did not compute separate probabilities for Groups III and IV. We assumed that all Group I patients will live independently, an assumption consistent with our assumptions that they will suffer no labor market or household production losses.
There has been a strong trend away from institutionalization, but it is not clear that the trend will continue. For this reason, we did not adjust the probabilities obtained from the client data base for trends.
Few of the parents responding to our survey expected their children to be institutionalized in the future, at least not until the parents died or became incapacitated. In most cases, however, the children were still young, and the parents had not yet faced the reality of living with an adult dependent. Some evidence suggests that adults with major disabilities, such as those associated with cerebral palsy, prefer independent living. See, for example, McDonald, Treating Cerebral Palsy at 17 (cited in note 44). By contrast, parents and professionals place less value on independent living. Kibele, 43 Am J Occupational Therapy at 371 (cited in note 55).
62. In 1989-90, the annual cost per person for service from Florida's Developmental Services Office in major state hospitals and "clusters" (facilities providing around-the-clock nursing care) was $57,000. Care in an intermediate care facility (nursing home) was $46,000.
Foster care involves placement in a home; in Florida, one to three persons may be placed in a single home. Group homes generally have from four to six residents, but some contain as many as seventeen residents. In 1988-89, the state spent almost $13,000 per year per person placed in foster and group homes. Florida Dep't Health and Rehabilitative Services, Extending the Comprehensive Services Plan at 3 (cited in note 34). For purposes of our calculations, we used costs of foster care and nursing home care independent of the cost of independent living provided in the same source at 3.
63. clearly plausible, there is room for differences of opinion about specific assumptions. Although decedents suffered earnings losses, we had to account for the cost of rearing a child to adulthood and the offsetting savings to households in consumption during adulthood. 6 6 We therefore calculated the ratio of mean household expenditures for a family of three to the expenditures of a family of four. 6 7 We then multiplied the wage loss by this ratio. Finally, we computed nonmarket loss (lost household production, such as cooking, cleaning, child care, and purchasing) for the decedents and survivors with major impairments (Groups II through IV).68 For Group II, we measured nonmarket loss by taking the difference between the market wage of an unimpaired person and the reduced wage assigned to this group. We assumed survivors in the other groups, like decedents, would not be able to work in the household at all. For children not alive on the survey date, we computed earnings loss as the present value of expected earnings for an average person of the same gender. 68. Individuals engage in many useful activities outside of the labor market, such as caring for children, fixing meals, and shopping, and they may participate in various activities in the community. Since women spend more time at such activities than men, failure to count nonmarket losses would result in an overstatement of losses of males relative to females. It is clear that one would want to count nonmarket losses incurred by adult victims. Counting such losses for child victims (the losses pertain to these persons as adults) is more controversial, since a child decedent would have no family (that is, spouse and children) and a survivor probably would not have a family if seriously impaired. On the other hand, it is logical to count such lost output to the extent that the injury keeps the person from being a productive member of society.
King and Smith, in Computing Economic Loss in Cases of Wrongful Death at 58-68 (cited in note 56), used microdata from the 1975-1976 University of Michigan Time Allocation Study to compute the number of nonmarket hours by gender, age, and family size/composition. We used the summary tables on nonmarket hours provided by King and Smith for our calculations of nonmarket loss. For "home wages," we used mean market wages by gender. For Group I, there was no nonmarket loss; for Group II, we assumed a loss in household productivity in proportion to the difference between the $4.00 market wage assumed for such individuals and the mean wage of workers. We assumed that Groups III and IV will not be able to do nonmarket work as adults.
In the law, nonmarket loss, if it is to be considered at all, is a noneconomic loss. Many court decisions permit recovery of the "pecuniary value" of services or advice, or companionship that a decedent would have provided. Some court decisions exclude elements of such loss. Many states, including Florida, at Fla Stat Ann § 768.22 (West, 1990), do not award such a loss when a minor child is the decedent. See Dobbs, Remedies at 558-59 (cited in note 2). The chances of collecting for nonmarket loss are even more limited when the injured party survives.
69. See note 62.
misdiagnosed heart attacks to mistreatment of various kinds of trauma, and the age at the time of injury varied appreciably. To a greater extent than the birth-related injuries, in the emergency room injury cases, it was often difficult to know if the loss was actually caused by the injury. More specifically, the wage loss that the claimants attributed to the injury in fact could have been "malingering." For example, one claimant reported being unable to work because of an injury to his finger. With the limited information provided to us, we had to accept this reason for not working. Birth-injured claimants did not present this problem; the children were not old enough to work and the children's injuries were typically sufficiently severe to have plausibly caused some parents to incur earnings losses. Also, the emergency room injury sample had more missing values, because a greater proportion of persons had died by the time of our study. Their surviving relatives were less familiar with costs incurred than were the parents of the birth-injured children.
The methodology was similar to that for birth-injured claimants, with some notable exceptions. In many cases, the claimant was admitted to the hospital through the emergency room or very soon after the emergency room visit. The hospitalization would have occurred even if there had been no problem with the care rendered during the emergency room visit. Inadequate care in the emergency room may have prolonged the hospital stay, however. To be conservative, we counted only the cost of hospital days of the stay immediately following the emergency room visit that Medicare considers to be "outlier" days for the diagnosis-related group ("DRG"). The outlier number of days is far above the mean length of stay for a DRG. In addition, the vast majority of adults visit physicians during the course of a year. We adjusted for this by counting only the cost of visits in excess of the mean for a person in the same age category.
Some of those surveyed might not have lived long after the event that brought them to the emergency room even if the alleged medical error had not occurred. So, rather than using standard life tables, which would not reflect the likelihood that many claimants already had reduced life expectancies, we computed a table for each emergency room claimant using a hazard model developed by Idler and Angel. 70 The tables we computed Idler and Angel estimated a hazard model using data from the National Health and Examination Survey Epidemiologic Follow-up Survey, which was conducted from 1971-84. Using the parameter estimates from a hazard model permits one to obtain relative risks of dying for a person with a given set of characteristics. We used the parameter estimates from the article with the values of variables from our survey to compute the relative risk of dying for emergency room injury decedents and survivors. No one in the follow-up survey was followed for more than twelve years. We had to assume that the relative risk based on a twelve-year time interval is representative of the person's risk of dying over the remainder of his or her lifetime.
The hazard model's explanatory variables were: measures of various conditions on a one to three severity scale; self-rated health; sociodemographic variables (age, race, educational attainment, marital status, family income, and work status); and health behaviors (smoking, alcohol use, obesity, and inactivity). Our survey questions perfectly matched the Follow-up Survey on self-rated health, the sociodemographics, and some of the health behaviors. Based on the descriptions provided by our survey, we classified each case on a one to three severity scale by condition. Clearly life-[Vol. 54: No. I reflected the life-threatening conditions that many of the claimants had. Fortunately, we had data from our survey on almost all the explanatory variables used by Idler and Angel to predict survival, including types of chronic conditions, self-rated health, sociodemographic variables, and some health behaviors.
We computed the earnings loss of claimants who had worked at least eight months during the year preceding the emergency room visit and for whom the injury was at least a "fairly important" factor in their decision not to return to work. This included decedents who satisfied the pre-injury work criterion. We assumed that the claimant normally would have retired at age sixty-two.
7 '
Earnings at each age were predicted from an earnings equation we estimated with data from the emergency room claimants. 7 2 We used a predicted earnings variable for three reasons. First, earnings data were missing in about half of the emergency room cases. Second, mean earnings data from the population that typically visits emergency rooms may not be representative of United States or Florida's adult population. 73 Third, we wanted to account for age-related changes in earnings.
threatening diagnoses received a three; diagnoses that rarely if ever lead to death received a one; and a score of two was given to the remaining cases. For example, a misdiagnosed heart attack was coded a "three" on "circulatory" chronic condition. Unfortunately, the emergency room version of our questionnaire requested only indirect indicators of smoking and alcohol use. For example, we asked whether the claimant had ever been advised by a physician to quit smoking.
71. Persons are eligible for early retirement benefits from Social Security at age sixty-two. In 1981, 75% of men and 84% of women were less than sixty-five when they began collecting Social To estimate nonmarket loss, we first classified claimants into four groups based on their ability to function in the household at the time of the survey. Group I consisted of claimants who appeared to be completely functional in the household in spite of a permanent injury (such as loss of a finger). At the other end of the spectrum, Group IV claimants could not perform any work at home; this group included all decedents. Groups II and III consisted of claimants having disabilities that interfered with household work. Claimants in Group III had much more serious disabilities than Group II. We assumed a one-third loss of potential nonmarket output for Group II and two-thirds loss for Group III. Tables 4-6 below, which show cost and compensation estimates for emergency room claimants, only distinguish among the survivors and decedents of Groups I and II-IV . The sample size was insufficient to permit a finer breakdown. Data on nonmarket hours came from the same source as the corresponding analysis for birth injuries. 74 We used an hourly wage rate based on the predicted earnings variable for the household wage.
75
The next step was to compute estimates of total past losses. Because of the small number of survivors of emergency room incidents in our sample (34) and the variety of types of injuries, it did not make sense to measure the phasing of past loss by the age of the injured party. Instead, based on descriptions of the injury and the length of time between the incident and the survey, we judged whether linear interpolation between the first and previous year's estimate of loss was appropriate on a case by case basis. When it appeared that much of the loss would have occurred soon after the injury or that the gap between the two dates was large, we assumed that the difference between the two years' losses was made up in the first half of the time interval. We then linearly interpolated to obtain values for the first half and assumed a constant past annual loss at the level determined from the year before the survey date. We then summed the values for individual years to obtain an estimate of total past loss.
Emergency Room Injuries: Future Losses.
The survey did not capture much information needed for computing the future medical losses of survivors. We obtained utilization forecasted by the respondent for the twelve months following the survey as well as respondents' expectations about future surgical operations and stays in institutions at any time during the survivor's remaining lifetime. Since the expected number of surgical operations is plausibly a substantial underestimate of future actual utilization, we assumed that the expected utilization would occur with certainty, as would the services projected for the year following the survey. However, we adjusted future the national earnings estimate. To derive the annual amount, we multiplied the weekly estimate given in the table by 50.
King & Smith, Computing Economic Loss in Cases of Wrongful Death at 58-68 (cited in note 56).
75. For employed persons, the market wage equals the household wage. For nonemployed persons, however, the household wage exceeds the net market wage less other costs associated with working, such as transportation cost (net market wage). We did not adjust for this. (Table 176) . For surviving children, the mean first year loss varied from $15,500 for Group I children to $58,200 for children in Group IV. For children who died by the time of the survey, first year cost was $118,900 for decedents who left the hospital and $18,700 for those who died too soon after birth to be discharged from the hospital. Mean loss incurred by families with surviving children during the year before the survey (also in 1989 dollars) was slightly higher; the loss also' rose monotonically with severity of injury.
Median losses in Table 1 are consistently below the means. This suggests that a few relatively high losses influenced the means. Losses at the lowest quartile of the distribution for the first year were $4,900 for survivors and $900 for decedents. For the year before the survey, the corresponding value of $19,800 for survivors was higher. Losses at the upper quartile were substantial for Group IV survivors ($95,200 for the birth and $113,700 for the year before the survey) and decedents who left the hospital ($202,900 for the birth year), but were much lower for the other groups. Although the categories have value in predicting losses, there remains considerable intracategory variation in losses, which suggests that case-specific estimation of losses has some benefit. Frequency distributions of losses tended to be tighter in the year preceding the survey than in the first year, implying a convergence in losses over time.
Overall, families with surviving children incurred expenses not covered by collateral sources of $10,300 in the first year and $9,500 in the year before the survey. 77 Families with children who died incurred $7,300 in such costs in the year following the birth. Thus, for the families with survivors, about three out of four dollars of loss was covered by funds from various collateral sources (slightly less was covered in the twelve months before the survey). For the decedent families, 82 percent of the loss was covered. Although both estimates imply substantial protection against the risk of injury, a loss of $10,000 is high relative to (although less than) the median income of the 76. All tables are included at the end of this article. 77. We assumed that none of the earnings losses were covered by private insurance, public insurance, or public assistance. Our survey did not collect information on this.
families 78 and is appreciably higher than the estimates of loss in cerebral palsy cases provided by Freeman and Freeman, who estimated out-of-pocket losses in the $1,000 to $6,000 range. 7 9 Even though the injuries typically occurred several years earlier, the out-of-pocket expenses had not declined much by the year preceding the survey. 8 0 2. Magnitude of Total Loss. Sums of past and future losses also tended to rise with severity of injury (Table 2) . Except for Group I survivors, who incurred a mean total loss of $123,500, mean past and future losses exceeded $1,000,000. Such losses were higher for families with surviving children ($1.6 million) than for those with decedents ($1.4 million), and future losses are projected to be far higher than past losses. Overall, only 13 percent of losses actually had been incurred as of the survey date. The largest elements of future losses are future net earnings and nonmarket losses. The present value of these losses alone exceeds $1,000,000 ($633,700 and $494,800).
Losses to age twenty were computed independently of the grouping scheme developed for the surviving children, except that group-specific life tables were used in these calculations. Such losses are much higher for Groups II-IV than for Group I. The estimate for Group IV, '$110,200, is below those of Groups II and III, which are $134,800 and $140,000, respectively, because Group IV children have a much shorter life expectancy.
The net earnings loss and the household production loss beyond age twenty reflect assumptions made about the future market and household productivity of persons in the various groups. Unlike past losses and losses to age twenty, there are no intragroup differences in these losses, given the way they were calculated. Differences in the relative magnitudes of foregone earnings and nonmarket losses reflect the composition of the group by gender. Males have higher earnings losses because of high rates of participation in the labor force and higher wage rates, while females have more anticipated nonmarket losses because of a greater number of nonmarket work hours. We estimated the cost of future nursing home and foster care at $285,800 for surviving children in Group II, $331,700 for those in Group III, but only $22,400 for Group IV children. The Group IV estimate is low because it is unlikely that these children will survive to an age at which they are likely to need such care. In general, poor life expectancy reduces medical and other care expenses, but increases lost earnings and nonmarket losses because the earnings and nonmarket output of an unimpaired person are subtracted from the victim's expected earnings output in calculating the loss. In Table 2 , 80. Mean ages of children who survived at the time of the survey were: 6.5 for Group I; 5.6 for Group II; 7.7 for Group III; and 6.5 for Group IV.
81. The differences in nonmarket losses between the two decedent groups fully reflect differences in the gender composition of the two samples.
[Vol. 54: No. I virtually all of the losses incurred by families with Group I children was medical (past loss also includes some lost parental earnings). By contrast, less than 2 percent of the losses incurred by families whose children died in the hospital was medical.
Compensation Versus Cost.
About 30 percent of the claimants did not receive any compensation from their claims, with a somewhat higher percentage for those families whose child died (Table 3 ). The mean payment was $620,100 for the sample as a whole and $877,900 for those receiving compensation, which is substantially above the mean for all claims closed in Florida. 8 2 This latter category of mean compensation is more meaningful in a comparison of compensation and cost because it is likely that defendants were not negligent in a greater percentage of noncompensation claims.
Overall, cost was appreciably higher than compensation, $1.5 million for cost (Table 2 ) versus $0.62 million for compensation (Table 3) . For claimants who received money, compensation equalled only 57 percent of total cost. (The cost incurred by claimants who received money is not shown in the tables, but was used to compute the ratio of compensation to cost. Their cost was similar to cost incurred by all claimants.) The discrepancy between compensation and cost was especially great when the child had died; payment in that case was only 24 percent of cost. Families with surviving children received much more, with compensation at 71 percent of cost.
As in past studies, the least serious injuries were comparatively well compensated. 3 Compensation of claimants with Group I child survivors were paid more than three times the estimated cost. By contrast, for Groups II, III and IV, payment was 37, 80, and 77 percent of cost, respectively. Claimants in Group II were clearly the least well-compensated of the claimants in the survivors' categories. 8 4 Compensation for the first three survivors' groups rose with severity of injury. That is, families with Group III children were paid more than those with Group I or Group II children. By contrast, families of Group IV survivors received less compensation than those from Group III, probably because Group IV's survival probabilities were far lower.
Although widely accepted by economists, the concept of nonmarket losses is not yet used in law as an element of damages. However, even dropping nonmarket losses does not essentially reverse the conclusion that, if anything, birth-related injuries were undercompensated. For compensated cases, cost was still slightly less than compensation for all groups, with nonmarket losses eliminated. Table 2 (cited in note 4).
83. See note 10. 84. Projected earnings and nonmarket losses depend on the assumptions we made, but future losses to age twenty largely reflect information about anticipated expense provided by the respondents. Predicted loss to age twenty is almost as high for Group II as for Group III ($134,800 versus $140,000, Table 2 ).
B. Emergency Room Injury Cases

Past Annual Losses: Injury Severity, Timing, Share Incurred Out-of-Pocket.
Emergency room claimants incurred losses of $38,000 in the year following the injury if they survived and $20,800 if they died (Table 4) . Losses were slightly lower in the year preceding the survey (12 percent lower for the emergency room sample as a whole). 8 5 As with the birth-related injuries, losses rose appreciably with the severity of the injury. 8 6 Emergency room claimants incurred out-of-pocket losses of $13,800 in the year following the injury and $11,900 in the year immediately preceding the survey. We excluded nonmarket loss from the calculations of first and preceding years' losses to make the table more closely comparable to the corresponding table for birth-related injuries (Table 1) . We assumed that the children would not incur nonmarket losses until adulthood, and we did not compute parents' nonmarket losses.
Magnitude of Total Loss.
Total loss, both past and future, was $111,000 for Group I survivors, $1.3 million for Groups II-IV survivors, and $0.52 million for decedents (Table 5 ). The estimate of future loss is incomplete in that we were able to compute only medical and related loss anticipated in the year following the survey and major expenses that, at the time of the survey, were expected to occur at any time in the future. 8 7 Such major expenses include future surgical operations and a need for continuous nursing care. 8 8 Missing from the estimate are such expenses as the cost of physicians (other than for anticipated surgery) in years other than the first year, future hospitalizations other than for anticipated operations, and nursing care other 85. Table 4 shows decedents' losses in the year following the injury and in the year before the survey. By contrast, Table 1 only shows the former for decedents. Emergency room decedents incurred earnings loss in the year before the survey. Birth-injured children who died would not have begun to work if they had not experienced the injury.
86. Because we had only sixteen observations in emergency room survivor Groups II-IV, Table  4 does not show a breakdown of means by each of the three groups. Means for the individual groups rise monotonically with injury severity.
87. Items of expense anticipated to be incurred in the next year excluded physicians' services and hospitalizations, but included services of allied health personnel, medical supplies, nursing care, special education, care by nonhealth professionals, and alterations to the home.
88. Nine of the thirty-four survivors said that they would receive one or more surgical operations in the future. We assigned a length of stay to each procedure using Bernard L. Kasten, Jr., ed, The Physician's DRG Handbook (Mosby/Lexi Co, 1987). We used hospital prices per day from Florida's Health Care Cost Containment Board. Chang Letter (cited in note 32). We multiplied the resulting estimate by 1.5. See discussion in note 37 and accompanying text. We accepted the respondent's answer that the care will be needed. Although accepting such predictions as valid should have led us to overestimate future losses, our failure to include certain important elements of future losses probably led to more serious biases in the opposite direction. The omissions are identified in the next sentence of the text.
One respondent said that the injured party will need around-the-clock nursing for life. The resulting loss exceeded $10 million. Rather than use this estimate, we assumed that the person will be institutionalized in a nursing home for the remainder of his life. In two cases, it was anticipated that the person will be institutionalized for life. A third individual will remain in a mental hospital. The claimant gave the name of the hospital, and we obtained the annual charge at the hospital from Mr. Andrew Reid, Florida Mental Health Institute, Florida Dep't Health and Rehabilitative Services (September 3, 1990) .
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As anticipated, medical and related expenses were minor for decedents, with the major expense being lost earnings. By contrast, medical and related expenses were the single most costly items for survivors, especially for the more seriously impaired. Past and future foregone earnings for survivors were $42,700 and $76,100, respectively.
Compensation Versus Cost.
The mean payment of the sixty emergency room claimants was $354,100 (Table 6 ), slightly over half the mean payment to claimants with birth-related injuries (Table 3) . Considering only those who received some compensation, the mean payment was $505,900, versus a mean loss of $636,200 (latter estimate not shown in tables). For the latter group, payment was 80 percent of loss, as contrasted with 57 percent for birthrelated injuries (from Tables 2 and 3 ). Group I survivors who obtained some compensation recovered more than twice their loss; for Groups II-IV survivors and decedents, the corresponding percentages were 83 and 70, respectively. Tables 5 and 6 support the earlier findings that injuries tend to be undercompensated. In addition, similar to the birth injuries, the less serious emergency room injuries (among those who survived the injury) were better compensated.
Although the losses associated with deaths attributed to an emergency room injury were far less than for birth-related deaths ($0.5 million versus $1.4 million), emergency room decedents received more compensation on average-$350,400 versus $336,500. The difference probably reflects legal rules that especially restrict payment to survivors of child decedents. 89 It is interesting that the vast majority of emergency room claims involving deaths received some payment (85 percent), but the same was true for only slightly more than half of those claimants who survived. Thus, relative to cost, the twenty-six families with decedents fared much better on average than did the thirty-four families with survivors.
IV
DISCUSSION
A. Major Findings
The empirical evidence supports several conclusions. First, at least for the injuries studied, compensation tends to fall short of the cost of injuries, and, indeed, substantially so for some groups. From the perspective of deterrence, therefore, compensation is inadequate on average. Our evidence suggests that such "tort reforms" as limits on payment for total loss or noneconomic loss are inappropriate, since overcompensation is more nearly the exception than the rule. Only about one-fifth of the claimants in our study were paid 89. See discussion in note 68. more than economic loss. Punitive damages were not paid, at least explicitly, in any of the 187 cases in our sample. The sample contained a few cases in which compensation ran in the millions of dollars and compensation was many times the economic loss we computed. These are the types of cases that attract publicity and probably have had undue influence on the public's thinking about medical malpractice, the tort system in general, and state legislation in this field.
Second, the cost of an injury, like compensation, is systematically related to the severity of the impairment. We made several assumptions about future labor force participation and ability to function in the household that depended on the category of injury severity. However, the relationship between loss and severity holds for elements of loss that did not depend on these assumptions, in particular medical and related expenses.
Third, undercompensation is more apparent for certain groups than for others. Based on previous research, we anticipated that claims involving more severe injuries and death would be less well-compensated relative to the underlying loss than would claims involving less severe injuries. 90 This disparity in fact proved to be true of both the birth-related and emergency room injuries. In addition, it is likely that we seriously underestimated future medical and related expenses of survivors of emergency room incidents, especially in cases involving severe injuries.
Undercounting future medical and related losses is not a problem in the case of the decedents in our survey. Our estimates of mean total loss incurred of $1.4 million for births and $0.5 million for emergency room decedents are below values of (a lost) life obtained using a willingness-to-pay methodology. 9 ' A recent study of deaths resulting from aviation crashes also found that decedents' beneficiaries recovered amounts far less than economic losses from the tort system. 92 An earlier study of seriously-injured automobile accident victims reached the same conclusion.
B. Why Losses Are Undercompensated
There are several possible reasons for the tort system's undercompensation of some types of injuries. First, payments may have been discounted for comparative negligence and/or questionable liability. Empirical evidence from analysis of medical malpractice and other tort cases involving personal injuries has linked reductions in payment at verdict to the percent of the plaintiff's comparative negligence. 94 To our knowledge, the liability discount in settlements has not been accurately documented. In another part of our Florida claimant study, we are relating liability assessments conducted by physician panels to compensation resulting from settlements of the cases in our sample.
Second, tort based compensation is not taxable. By contrast, earnings that would have accrued to claimant families in the absence of the injury are taxable. We did not incorporate taxes in our analysis, but perhaps courts and private parties whose settlements are guided by potential awards at verdict do reduce payments in anticipation of the fact that the payments will not be taxed. To the extent that awards are to serve as deterrent signals to potential tortfeasors, it is inappropriate to adjust for taxes. 9 5 From the standpoint of compensation, however, it generally would be appropriate to adjust for taxes. But if the objective is to determine a loss for compensation purposes, we have not systematically adjusted for the attorneys' fees either. The fees much more than offset any potential savings from the tax exemption. 96 92. Elizabeth King and James Smith found that the ratio of compensation received to loss to survivors was only 49%. This compares to ratios of 24% (birth-related injuries) and 67% (emergency room injuries) in our study. They used a methodology similar to ours. The authors gave five reasons to partially explain the low recovery rates. First, for whatever reason, the tort system tends to undercompensate large losses. (Unlike our study, their study was limited to decedents.) Second, limitations on awards, especially those imposed by the Warsaw Convention and the Montreal Agreement, were binding. Third, decedents' beneficiaries, who on balance were probably risk averse, were willing to settle for a certain lower payment rather than take their chances at trial. Fourth, the authors used a broader definition of loss than the courts often accept, in particular, the inclusion of nonmarket loss. But they excluded, as we did, noneconomic loss. Fifth, experts used methods to compute loss that were often analytically incorrect and on balance served to reduce payment size. Elizabeth M. King &James P. Smith, Economic Loss and Compensation in Aviation Accidents xviii-xix (RAND, 1988 96. The vast majority of respondents to our survey paid contingent fees of 33 and 40%. In 1986, families with adjusted gross incomes ("AGI") of $13,000-$14,999 paid federal personal income taxes of 7.7% of AGI. Families with an AGI of $50,000-$74,999 paid 16.4% of AGI in federal personal income taxes. The rates were slightly lower in 1987 after the 1986 tax cut. US Dep't Commerce, 1990 Statistical Abstract at 320 (cited in note 63). Florida has no personal income tax. The claimants probably paid less than these amounts because medical expenses above a threshold are tax deductible.
Third, legal rules, such as those limiting compensation in death cases, should lead to undercompensation. 9 7 In death cases, state legislatures have faced a clear conflict between the deterrence and compensation objectives of the tort system. From the viewpoint of deterrence, tortfeasors should have to pay the full economic loss to the survivors. However, if the survivors were not dependent on the deceased person for financial support, or if they were likely to be independent of the decedent in the future (as is typical of child decedents vis-a-vis their parents), the tortfeasor paying full economic loss may constitute a windfall for the survivors. Legislatures have tended to place greater weight on the compensation objective, and, as a consequence, have not permitted payment for lost wages to persons not likely to be dependent on such earnings. Payment for lost household production falls in the same category, unless it can be shown that the survivors would have benefitted from such housework. As a deterrence signal, it appears from the tort system's current incentives that tortfeasors should prefer their victims to be dead than alive. From the standpoint of society, such lost output is as real with the victim dead as it is with the victim alive and totally disabled.
Fourth, claimants may elect to settle for less than the potential award at verdict because of risk aversion and/or the substantial cost and delay incurred in bringing a case to trial. An indication that plaintiffs' risk aversion may be important is that plaintiffs in our sample whose cases were resolved by pretrial settlements recovered about three-fifths of their economic loss on average. (All such cases resulted in payment to plaintiffs by our definition.) By contrast, plaintiffs whose cases were resolved by trial settlements or verdict awards received amounts slightly higher than their economic losses. We admittedly cannot disentangle the influence of plaintiff risk aversion from (1) plaintiff litigation cost and (2) discounts for liability considerations, but from the information available to us, it is doubtful that litigation cost alone could explain much of the gap between the pretrial settlement payments and those obtained at a later stage in the dispute resolution process. 98 Fifth, although inclusion of nonmarket loss is fully accepted by economists, participants in the dispute resolution process probably have not reached this point yet. Sixth, perhaps some plaintiffs may not be well represented by their attorneys. Either these attorneys may not fully anticipate the magnitude of future losses or, because of inexperience or their own personal interests, they may not push their clients' cases to their full potential. 99 A seventh related factor is the "worthiness" of the plaintiff; certain traits can result in the jury or insurer viewing the plaintiff as less deserving of full compensation. These factors suggest that full compensation more likely is received if the plaintiff is a "good guy" and has a good lawyer.
C. Noneconomic Loss
We did not attempt to quantify noneconomic loss, such as for pain and suffering, loss of enjoyment of life, or loss of consortium.1 0 0 Payment for such losses has been controversial in part because there are no available objective standards for quantifying them. One possible standard would be juries' willingness to pay for such losses in past cases. Although the vast majority of cases reach settlement before a final verdict is rendered, settlements rarely distinguish between payment for economic versus noneconomic loss. One recent study of jury verdicts in Florida and Kansas City reported that the median award for noneconomic loss was $21,000, but the mean was $301,000, which indicates sizable payments in a few cases.' 0 Both mean and median awards for noneconomic losses for the types of injuries heavily represented in our sample (major permanent injuries and deaths) were well over $500,000.102 In some of the death cases, juries may have tried to offset statutory constraints against paying for economic losses by making larger payments for noneconomic losses. Because of the high variability in awards and the possibility that payments for noneconomic losses are sometimes disguised payments for economic losses, it seems unwise to attempt to gain information about societal valuations of noneconomic losses from jury verdict data. Clearly, however, without considering such losses, our estimates underestimate true loss.
D. Limitations of This Study and Implications for Future Research
The importance of these findings from a public policy standpoint depends on a number of issues related to the accuracy of the estimates. How well do the loss estimates reflect actual expenses currently incurred by, or on behalf of, claimants? Does the actual experience of the claimants involved in this study generalize to a larger class of victims of injuries?
Several normative issues are closely related to the above empirical issues. Should documentable losses be taken as givens? Should one adjust for various types of moral hazards that may account for some losses, such as overuse of remedial services because they are covered, or withdrawal from the workforce because this action may trigger a subsidy? Should the costs of services with undocumented effectiveness to injured persons be compensated? 100. One might argue that our noneconomic losses are closely related to nonmarket losses, as the concept has been applied in this article. Our calculations, for example, include loss of a deceased husband's services in the household. As noted above, however, courts may not be willing to pay for this as they would for the replacement homemaker services of a mother with children. Yet they may pay for loss of consortium. For additional discussion of nonmarket losses, see note 68. 102. These were losses for injuries in severity of injury categories seven, eight, and nine.
This study has focused on a subset of injuries that lead to medical malpractice claims. This raises the question of how well these subsets of claimants generalize to all claimants, and, alternatively, to all families with members who incur similar injuries. As absolute values of loss, the estimates presented here do not generalize to all medical malpractice cases. This study dealt with permanent injuries, mostly severe ones; loss in birth-related injuries tends to be comparatively great in large part because victims often survive for many years and continually receive extensive therapeutic and custodial services. However, the relationship of compensation to cost documented here is plausibly typical of medical malpractice and other personal injury tort claims.
Because obtaining compensation through the tort system is costly, it is very likely that injuries resulting in claims involve more damage than do injuries overall.
10 3 Also, if a lack of funds from collateral sources to cover cost is a determinant in filing a lawsuit, 10 4 then the out-of-pocket costs documented here should be higher than those incurred by families with similar injuries who do not claim.
If one were designing a no-fault plan, one would want to know the total and out-of-pocket costs of the entire injured population that satisfies the eligibility criteria of the plan. For this purpose, our estimates only represent a first cut. However, it would still be important to know the losses of the potential losers under no-fault, namely the injured parties who obtain compensation under the present, fault-based tort system. Such persons would realistically secure much less money under a no-fault system, especially a system with a collateral source offset.
Courts typically rely on expert opinion to make judgments about the elements that underlie a calculation of loss, such as life and worklife expectancies, future prices, utilization of various services to be consumed, and wage rates for persons expected to work. The judgments are made about particular individuals about whom the expert may have direct knowledge. Input from clinicians typically reflects the clinicians' practical experience with seemingly similar patients. Economic experts are guided by general rules that, if they wish to withstand the rigors of cross examination, should be applied consistently across the cases in which they testify.
We obtained considerable information about the claimants, but we had less information about individual claimants than typically would be available to an expert testifying about damages. Thus, we were forced to examine the existing literature for empirical evidence about average effects so that our assumptions could at least be correct on average for groups of individuals. This literature ranged from texts about the treatment of children with 103. Evidence from two studies suggests that only a small proportion of cases in which health care provider negligence occurred actually result in claims. See Harvard Medical Practice Study at 7-1 (cited in note 25); Don Harper Mills, ed, California Medical Association and California Hospital Report on the Medical Insurance Feasibility Study (Sutter, 1977) .
104. To our knowledge, there is no empirical evidence on this.
[Vol. 54: No. I cerebral palsy to journal articles on life expectancies of adults with particular chronic conditions. However, in one sense, we probably had more information than experts who base testimony primarily on their own professional experiences. How, for example, could an expert accurately predict the probability that a 5-yearold child with cerebral palsy will work at age fifty without reference to pertinent epidemiological information, or accurately assess the probability of institutionalization, based on one's own professional experience alone? Even to the extent that such predictions convey useful information, there is no existing mechanism for pooling expert opinion across cases.
In reviewing the literature, we were struck by the paucity of empirical evidence about utilization of specific services, work histories, living arrangements, and life expectancies of persons with particular conditions. Much of the more reliable information either has been published only quite recently, or has not been published but is available in unpublished, but (thankfully) computer-readable form. Loss estimates could be made much more precise if they could be based on a better empirical foundation.
Even if we had a better static picture of the world of injury victims as it currently exists, there would be a problem in predicting change. The longterm effects of the increasing use of specific treatment interventions on children with severe impairments have not been documented. Recently enacted statutory changes have probably improved the job prospects of the handicapped, but there is as yet no documentation concerning how much improvement has been made.
1 0 5 Technological changes may improve the ability of persons with serious disabilities to function at home and in the workplace, but these changes probably will come at considerable cost.' 0 6 Future policy changes, such as the enactment of long-term care insurance, may dramatically affect probabilities of institutionalization. Life expectancies of the general population have increased markedly in recent years.' 0 7 Changes in mortality of impaired persons are not well documented, however. If the life expectancy of an unimpaired person rises relative to that of an impaired person, total loss increases, assuming other factors hold constant. Conversely, if there are relative improvements in the longevity of the impaired, loss may go down-if, on balance, the impaired group is a burden on society--or up, if the impaired produce more than they consume.
The appropriate measure of loss would represent the cost when victims make efficient decisions about the use of services and work. If victims are provided with full coverage of certain services, one may expect that the services will be consumed to the point at which the marginal benefit of these services to the victims is far less than the cost of production at the margin. LAW AND CONTEMPORARY PROBLEMS Also, if the injured person can obtain disability benefits or higher compensation from the tort system by not working, the work/leisure choice is distorted. Although, in principle, one would want to set compensation at economically efficient levels of loss, in practice it is difficult to identify additional loss due to inefficiency. More research on behavioral responses to incentives is needed. For some care that victims receive, such as intensive physical therapy given to young children with cerebral palsy, no one, including the professionals, really knows the marginal long-term benefits.
Only careful in-depth evaluations can determine the long-term benefits of such therapy.
V CONCLUSION
There are substantial losses associated with the types of medical malpractice claims analyzed in our research. For birth-related and emergency room cases of permanent injury in Florida, a claimant receiving much more than economic loss in compensation more nearly appears to be the exception than the norm. Admittedly, generalizing conclusions from a detailed analysis of 187 closed claims from one state to the nation as a whole, and for a subset of medical malpractice case types to medical malpractice cases more generally, may be subject to criticism. Empirical evidence from earlier studies is consistent with our research, however.' 0 8
We have devoted considerable space in this article to our methodology for computing losses. One reason for this emphasis is that the results can be no more reliable than the underlying methods. The description of methods also identifies complexities inherent in loss estimation. Even alternative approaches to the current fault-based tort system will require careful quantification of losses if compensation is to be at all accurate. 
